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(54) DATA TRANSMITTER-RECEIVER AND DATA TRANSFER SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the 
transmission efficiency by reducing the number of bits of 
a time stamp. 

SOLUTION: A network 10 is configured to transfer an 
isochronous packet without fail during transmission 
cycle started by a cycle start signal generated in 
response to a 1st timing signal for a period of 125i sec. 
A transmission station 12 generates an isochronous 
packet formed by adding a time stamp corresponding to 
a difference time between the 1st timing signal and the 
sampling timing to data obtained by sampling an analog 
signal in a prescribed sampling timing and the packet is 
written in a transmitter side FIFO with the 1st timing 
signal and sent to the network 10 from the FIFO by the 
cycle start signal. A reception station 13 writes the 
received packet to the receiver side FIFO with the cycle 
start signal and read from the FIFO with the 1st timing 
signal and the analog signal is reproduced on a time 
base. 
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TWftn g ftT^ir'- * MK^ l <d 9 1 X y 9'\%^ 
*v bi-9±.^mt^r-9mnMxh^x, 

F I F0/<7 7 7*tU 
mJfeF I F0^'7 7 7i:t^*, 

mrfB^2C0^^ $ >^M^-tC*o*V^THUieF I 10 
[If** 2] -t<0)SSI^*t-Sil(7)^Y5>^ 

-Wins *u AWES* i fio * y 5 > ym^izm ct#&& s 

II 2 co ? -f 5 > 7*«-g-lCgoVT * y h 7- x±K 

F I FOA*7 7 7^tU 

miE* v hv-irfr^-gm Ltzwsmr - 9 z mmm 2 <d 

9 4 5. >x*{f-^(c*oVTftfrfSF I FO^'7 7 7i:#| 20 

flWESf 1 <7) ? Y 5 > ^ic*oVTmjf£F I FOA7 
■7rfrh7'~9£W0iiiL, 

Hire* -i -U7s9 y ycttcfi >titf- * *P#raw±t;: 

[11**3] t*-* afloat 7*- *$fc§£fifc«r 

*ru —n.(r>wM i !c^-tz>w,\<r>9'{ \ >vm-^Kmc 

x%±znz,m2<7)9 4 s >x*fl-f-K«ov-c*y bv 
- 9 ±.x<7) 7* * oissjotmhh $ f - * mm -> x x 

At-^oT, 30 
li&ffiT'- *£te4!BH» MifilS 1 co? <{ < y 9'im^frh 
<7)Mfr7- 9 t Lxm*> £ tlti 9 -f A X ? y -fZmiE T 

fjie? -r ax 9 y ytmimzivtzmmr- 9 zmmm 1 

CD9-1 5 >^f-f-U*o*v^T|Sl <75F I FO^'777(: 

huR^ 2 co 9 A \ y (c^o'^ThuK^ 1 co F I F 
0/<? 7 7^>P) BU IBjiHIt ■f— ? £IRr> til LT* y h 7- 

hUEt-'- -SBI±> BUlBIS 2 <0 ? f $ > 9'iW^lZ^ 40 

F I FO^'y VT^m^ih^, 

l&UW, \<T>9 4 \ y 9\%^\zm^^Xim?M 2 co F I F 
Os<? y r frh&m Ltz-r- 9 <9 tb U 

SJli" & C t Zftffi. t-$z>7-'-9 m&io xfA 0 

[0 0 0 1 ] 

&LX9 -( j.7,9 y 7WM?Jt^f'- 9 zmm-tzr 50 
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- * ji^s^g ii <£ OV- ^ teiH v X r- A M-r £ o 
[0 0 0 2] 

[f^co^f ] y b V — 9 irgk&LXT'— 9 

l>\ Z.i\h<n^mz\ZWs3\,1hi\Z>T 4 v9^-f9, (Is 
ochronous ) W&~)?^.i) i $> Z> o CCOT -i V 9 dt-xJejH 

75^!iE?tt^ 'J T)V 9 -i AttcOi^v^f-'- ^^ii^^ff & 7 

[0 0 0 3] H7 *#H3LTC: COT -f V?dt-X$s;s7jT 
^(COV^TSiB^-t-.|)a >1C0[2IIC^L^C0{± IEEEl 3 

9 4i^iI->>; <t(m^> vX-rAtCjott-S/^X 

±CO/<^-y \-<DWM.n^7T^tz^(nX, ^4 9^7,9- 

y^*ry H0K 7-f7?ntXy<77 h 1 0 2&£ 
Vt&fflM (asynchronous) y h 1 0 3CO3a^co^N" 
-7- y h^-y h7-i7±USeg$^-Cv^ 0 i/-, ESia 
(±^co->x-r AlcjoV^T^mi: ZtiZ>%i\ <D9 4 5 > 7* 
ffl-^" (cycle synch ) ^-^LTii^, >1<0H 1 CO? -f $ 
yf'm^li 1 2 5^ s e cmm (8 KH z) coff-f-i: $ 

[0 0 0 4] 9 )V9.9~ b^9- y b 1 0 1 l±, 

dcoyfx^^^n-Cv^HSccoy- Kco-9 *> -17-^7^ 
vx?-tOf(f^^y- K^'biMttl^^-2)y'f'7- y bX"£> 
Cico-y-'f ?JUX^- hy^ y h 1 0 1 Ci »)#nt$: 
fe^^ f ? ;u^^^ $ it ^. o Mfe^ 4 9)l<-?X9-l±m 
®%9a y 9MZ^LX& I 0. c\(^> 9 ^ y 9\&h<^m 
iim l co ? ^ $ > ^-fw^-^BfF^ p^piT"mfie+>- ^ x ;wx ^ 

- H01 ^M«LJ:9 t-r^>^\ ^cofc§ 
{C, j&<D;<9-y b^m^TMr^X^h t ^tcl±, -?-co 
$EiS^I-T1- ^> * 9 ;wx y-h/<v-7M 0 
lcO^ffiff/l-^ix^JiT^^^tLTi.^o 1 0 4I±C 
<75il5£B#F^ (start delay ) t cOT-ab *9 ^ ^(Oil 

Tr\\L^ixX&;- YW-fc&Zixho mfl£/-K^ 
6iMff $fL^/^ y h ti|W]-o ^ o y ^ fflfflftl,zi&,<7) J 

- biz^mzixz^timmzirx^^o 

[0 0 0 5] V\i.%i\*fi\3 2 ify b cn>*Y 4 9 )V 

9 t«Atc^ 0 ^;u^ u 

vX^(±, -fcoTficO 1 2 tf y h^fflv>tyXfA(Ol 
i?D7 7t*4 2 4. 5 7 6MH zCO^/D y 7jf-t 

(I5IW4 0. 7nsec) $-3 0 72 Hit LTfUft 
-e-co ±fi CO 1 3 tfy HI J; ^ituKS KH zCOftii-t 
■i 9 ^mmi'il ^ \ «±f£cD 7 k: -y h (C J; <9 fpttm 
-t&XllzbZivx^'Zc fit, MIS^-i 7 I1/7X ? 
-l±, mlE-y-'f ?^Xy- h/N'^ y h 1 0 1 $-ffl^TS 
Eco-tt-Y y-;u ^ Y T— U vX ^co^^ti-^Tcox— K 

CO-^-T 9)V9 -i -7- 1/y'X ?|C3 f<t(?)^ 
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[0006] T4V9 DfX/^ y h 1 0 2 (±, fy ? 
;1^7> K, tf^*&£i/Mi?a#f'-:?&^<7>ffi?g&* 

^htih^v . Z\i\hT4 V?a-)-z/*tr 

v h 1 0 2I±, #fisjS-9--f ^^rttc*jv^-C^-ffej||$ii 
-SCI fcj4«»|iE$*i.Tv»4 0 ftuffi^lBjWJy^ y h 1 

0 3 (imiffiT ^v?DtW7H02 co{5at7j***T 

Ltzmzmmm^4 9 *rcg»i$H4<£><& t § 

[0 0 0 7] wti<b#ffl«0^-y h"7-^«rflJfflL 

- 9 commm±x(onmmmE-r & tz*>iz y r- 9 g 
^[z^(or-9i}m^^h^<^mm^m-t9 4 ax? 

> 7°£ftjD LTIf U -gfiHT'fi^co 9 4AX9>y° 
[0 0 0 8] 

i^mmm lx^ t -t&wm -co j: d & * y h 7 - 

l/ZUmir&Z. ttfX$2>i>COX%lf4U£%h%\<^o "T^ 
94 AX?>7'(C(±, &&flE^tSt>ft£P# 

< <r>m mm. i t -t & z. 1 1 & * „ m m * r ->* ? 

MSI"**:*, *"f AX^>^tC«toT^1--l)B#raW# 

iwlBEI 7 (CM LTSiM Lfe*^-K*5V»r 3 2 tT-y h 
[0 0 0 9] £ <b ic, mr^(0 io^HAX^y 7*&# 

ira Ltf- * fcjifil-a ? -f 7V>fcjH/55£K jov^Tii, 
r- 9 <D\ifr{z 9 4ux9> y'mmm^mmc: tizm 
*#sm c * i? , 9 j a x 9 > -rm mommr- 9 i,zn-r 

X 1 (C, ? ■{ ax 9 > ~f\z X t)WB.2tiZ>f%ffl<?>— : g;& 
(nm%*m%fr?&nt<Dfa±.<ntz*b{z\$^ 9 4 ax9>t° 

co tr -y > ^ct>^ ^<^otiiv\ r-9 mmm&i&. 

[0010] -?-;t-$^i±, "r-9\z9 < U7.9yf 

M*fc±-PO?f«*BI4 c: t tJ*T*£ & X ') \z Ltzr-9m 
jUvX-fAdiJ^T, 9 4 •£* 9> 9 > ~f<D t* y M&£$tt> 

[0011] 

[bub * rmkt & tz #><D^m ±t b i etj «• moL-t %> tz *> 
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1 -Y 5 > c, (D^ftr- 9 tLX%Lt>2tlfz 

9 1 u*9> ■7timm$ ttfzmmr- 9 mriBm 1 O 

I-e*ot, fifo/<777^u mu%\<r>94 
5 >^i^-lc^o\^TmJfBii«f---^*mrlBF I FO/f 
y 7 r mffiB^ 2 <o ? Y 5 > ^fs-^tc^o'v^ 

TltrlBF I FOA-y ^TjJ^lffilfiiifg-f-^SrJfcl/tiJL 

10 [0012] it, *&m<r>?-9$Mmm*. 
mmzG-tz>%ii<?>9 4 5 > 9'm^h(om^-r- 9 1 

LX$tt>Zixtz9 4 ax 9 >7-fi { maZ1x. mrfB^lO 
9 4 5 >ym-Z§-izm£X§&£.ZtiZ%2<D9 4 5 >7-{f 

t4f'-?$fliItfeoT, FIF0^7rt# 
L> mlfE^ y h l-tfrh&m Lfzmtr-9 ZffiU% 

2 co 9 4 5 > 9'i9 ^-iCfto'v^TmFfBF I F O/^y 7 r (C 

uraBHk i co* -r $ >^m-^n^v»TmiEF 

I FOA-; yr^b-r-9if^lf){iiL, Wi$Z9 4^X9 

20 > 7 , i:io't>t3if- 9 £f%mm±izn%kt2> >b o-c 

[0 0 13] ?<blC^t, *|&By1<7)f'-^|Eii->XxA 

fflfflim-tz>mi<7)9 4 < yym^izmcT&akzttz 

Wi2<D9 4 l> 9'm^zm^^X^ v YV~9 ±XCO^ 

fltrffif - ^iiff S«(±, ffiTSB* 1 CO ^ ^ $ > 7*{f-^-7i^ 
Oi»f - / h Ltfti y -f A x y > y^Mf 
- ^ c#Jo U mifB^ 4 -U7\9 >y°j)Ht1m2ixtzmmr 
30 -9*mu&l<r>9 4 \ >irm^\z^^xm\<DF I 
FOA77rt;tia*, huIBSI 2<D9 4 I > 9'\% ^r\z 
ftoVTliufBig lOFIFO^f "7 r ^^flWESHB T- 

9ZWt)tiiLX*v h<7~9±.Kmmu mnr-9^ 
ASECii, fIIE^2 coy -f = >^{f^-tc3feo%^THtfIE* 
y hV-^iUjU-g $^T'-y £|£2C0F I FO^'y 
•7 r (-# § ii^. mriBH 1 co ^ ; >f 5 > 9'iE •^•(c^o'v >T 
mJ|B^2C0F I FO'W 7 Trieste LfcT'-$'*&'J 
ttS L, h5IS7'1' AX ? >7'i;$0'i;>TiMf'- ? ^BfPaT 
*fc±UIRBi- i> CO"C<£><?> 0 
40 [0 0 14] 

ffimn-mmnrnm m 1 «±*hwwt'- * $^ •> x x 

AcotffiKco— i5iJ5-7K-r7o y 7lt**4, dCOHU&H 
T, 1 0 (±mIIB^ y K 7~ ^T*^ 0 , fttJfBH 7 (Ctt; Lt 
T4 -J 9 n-r-x$sil?rff o d t^t?§ £ &<DT*&<& 0 i 
11-1 3\XZ.<T>*v [■'7-9 1 0JCSMS**1TV> 
^. # V - Kco— ^T'*> *) , 12 liRf ffltt_t-c w^-t 4 c: 

t tf-sim t $ ii*n#*yij^'- 9 zmm-t-zmm mx$> 
t. 13 iiHffiBB#^?"jT'- i' z-gm-rz&mmx*) n , 

50 Wx.tf|WIE**a[1B«-9-«-«fi-i-4 5*-9-e**o 
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tLtz&s*a&7- 9 & f confer'- 9 & 
9 4 a x 9 > yznm l T^t $ it, m^mm 1 3 1± 

-t-co-f'- 9 LXffitZ9 4 A7,?>7iz£t) }g5g$ 

* ^ 5 > rxm^mir- 9 z 0 c 

CO* 7 F7-^l OtCliMfccO-f-coltiiCOV- K&3g#5c£ 

ixT&fK -?-coft&co)S 1 1 ^flfr&L/^'i 9)^-7X9- 
(-V-l 9 )ls*9- hst-Tv h&thm) t^O>So 
[0015] 0 2 (i, mllS&y — K 1 1-13 cortgftfS 

(&coH?fl£^1-7'n y ^llT-* 1 ^ 2 1 
(CPU) > 2 2 liKiftya ^7 A^^-fir-*- ? ^t&tt 

?itTv^ROM> 2 3 l±7 — + T^i: LTjsS; 

ffl£;rx.3R AM, 2 4(±mffe+)--l'^^^"r-7-UvX5' 

4 5 > ym^*&*k.-tz> 94-7, 2 6 1± 

V^7i-Xl^ 2 7l±I*)g^<Xt:^)^o 2 5 

i±-t- * fyffl/£j&ia]ii&-e& , kjj«jS« m 1 

h t £\&7---9mmWi&t ZixX^-Zx, 

[0016I 121 3 1 2 1 mmsm ^ 1 3 u 

HI 3 CO (a) UllHBjgfijQl 2 CO ^£^7* 
D^|fW 0 CicoBHci3v>-r\ 3 1lif-^M@ 
SST'* , 125/isec CDMK»j£HW^tC, P^jeCO 

•9- > 7° 'J > **I!»3t;-+r > -f ') > 9' £ ixfzm&nm^-* > 

y;u^fb^^T-'-^ t, mr~9izit5-zixz9 4 a* 

<o* T 4 v 9 u-j-x-f-vy ^fr 
y Y i&tit-t&o 3 2 fimfier'- 9±f&®3& 3 1 (c J: V) 
QLi&Ztltz'*'r y y &ftm-t&t:<t><?>7'-9s<y 7t, 
3 3 tifltrffi-T'— M'?77 3 2 tetemztlfcs**- y y 

mmm i <» 9 4 5 > 9'zm-tmiv- 4 * * 9 4 u *j 

X9frh<D&f} (-*t4 9)^9 4 (cSCTflFSii 
litl.FI FO (First In First Out) tttticO&ft/*? 
77, 3 4 lillW2»fc*e38-9->r 9 >\s<Dffl1&Z7F-f4Y-i 
9)V7,9- Y/<*y yi$:m-fZ>z\tlzi Oft&Sft* 
■*T4 9 lis* 9 - Mf-§«« CXMtmWty 7?33* 
&R*W3;ltfcl»lB/<* * hTW&WSitaiSft /<* 7 r 
T** »3 , comm > «777 3 4 Ht&W gilfc-'^y Mi 
Ii7 ^ v ^ n t x f t > * )W:ilf # itfc ? ^ 5 
fsfffe^u/ yrj-9 \ oizmta^iv^o 
[0017] 03co (b) umvu^mm^mmy^ 7 9 
mx$>n. 3 5 fi suite* 7 h ^-^Jtua&tbsa*:/** 
7 hco-? h<r>z<n$Mm\zii\,*x i !kmir'<b'<'r y h£ 
'Sit Lt&ffl-f -S -tlf / < 7 7r, 36 li JjtJHrSfl / < 7 7 r 

3 5 ict&fli $ iifc / 7 h wm%VY 4 9>\,7,9-y 

tCt6tT##a4il*F I FOfS/S:cof»^7 7r > 3 
7 iifHiSe^t^^' 7 7 7-3 6 ftco/^ 7 h S-HtJfBH 1 co ? 

-f 5 >^**i-*-f 9*>9 4 -?0)mti\zi&\LxVL**tot 

f-^7T, 3 8limjfBx'-^/'f 7 7r 3 7 Ut&tt 

^n/^/^7 Met Oteii^n^T-'-^^-?^ ax?> 
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•f\z x <o f^5E s ixjt 5 > rxwtk-f h?-9 mm m 

[00 18] cicoi^tc, SfiflH:l3V»Tli, »lo^ 
-i <>^dffi.LTf-?^7"7 h*^L> :it*t 
- Ml"?- (^2CO^-f 5 >^) tCi 1)^7 h 

r 7-9±lz&mi-Z 0 S«fllt;4iv»Tii, huK^ 
10 [0 0 19] EI4{i^ cot'- ^^11^3 1 t:i'^T4 

co (a) ii3asfi#n4f-^*siMi-*>t*oia-c* 
') > rmm t s (^co^nn, t s = 2 5 (=125 

/5) /.sec) X^->y i )>yLXnhiXtz5^>(Om 
Wlt*-9 l~-5tfmtEZtl2>7'-9 tZtLX^Zo CLCO 

^i#a<^-9-v7"'; >yr-9 1 linwsjfsi <*>*<f 5 > 
^t-f-^ib^Ffl t t3imtitzm.$Azis^x*r>7'') >y 

Ztltz-r-9X-<h><), ^r<Dm<0^>y) >9 r v*-9 2 - 

20 5 itmnmm t ^h^n^tmrn t s ott&t&t&saz 
tam-tz>&fffltztmtifz9 -r $ >yt?-9->7"; 

[0 0 2 0] S/j, :<0AX vXxAiCiJV^TIivXr- 
ACO^^o y ^^®c$=2 4. 5 7 6MHz (^ n 
7?ii=4 0. 7 ns) tZixXiolQ, miilg.m*f 
4 9)\> (125//sec) l*!COB#F^fiM^lrf£^ n y ? 
^WSr^fifc LT*i-di:^-e§* 0 WEI 
ftS-^-T 9 *\*i<Dtifffl&.W.&mZ9 n 7 ^jg^?r^.fih 
LT0-3 0 7 1 i'D'^CJ: *)&tZtWV&& 0 
30 [0 0 2 1] ^^-C\ *§&WiZ&^Xte, mZ9 4AX 
9>7°tLX^ %<r>m$ft4 ^^F t 3COHl#gco-9->7" 

y > 7*7"- ^ 1 (Dm&my-J 9 iv^mmam t ^Btrie 
9u y?mm$;m&t Lx^Ltzm^9 4Ax9>ym 

tLXitmt. %Oj%<rj*r-s-?V >ify t -9 2 -5 

v»ti±, mris^ 1 co-9->7*y >9 r 7 f ~9 1 *»^-9->7*y 

> 7*J5I#3 1 s *HH^Sn»'t* - t iZX ») H^B$^iJ^*7E 

[0 0 2 2] -co«t : 7^T'-^^iSffi-r-&^:i6co/N°'r 7 
hco||ti&£E]4co (b) tC/T-r 0 CcoEltc^i-.t^ic, 

40 mms*9- 7 h {i**jt-ffirE^ra t ^t^-fAx? > 

•CWfi£$^TV»* 0 gfj£ Lti 9tC 9 4 UX9 >7*(i 

^ny^S:i-J;l?^L.^tco-e, 0-3 0 7 1 coffin t 
4^46, 1 2 t*7 tte&o 

[0023] jtiRofcAu, Mmfcm%mznxi-tz9 

4 AX^>7°C0tgBE^El4C0 (c) (CTKfo CCO^tC 
<>v (b) KS?Lfc#j8W)/^7 h tmffilZ94 AX 

^ > 7*t > 7'y > ^-r- ^ 1 - 5 «t *) flnat$<iTv» 

50 9 4 1*7*9 > y'A\ t?IJx.(f , 3 2 7 ^f- ^ 
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ie^l§0^co^i:|Bl«^mrKB#^ t &<D 1 3 fcf 

7 Met lomzgrnv-f inw&^&mu zbiz&i. 

(OiTi:. fi£*ti#y- KT-#^LTv^*6*ffl#ftco£ 

(b) tz^L/j^l&^co/^v h J: n <{> 2 0 tf y h£v» 

[0 0 2 4] ST, h -fAlcjs 

V*TI±# 1 CO? -T 5 >^(CrSDT^StL^^f f-^ 

* mriz£ i *5 ic N Buien 2 o * -f 5 > yitmawi 

hhfztb. &1<D9 4 5 >y\zx *)8k<m.-£ivZ> locog 
m -9" -f * >KZ> 4" 2 o©If t"* * t!» j # 4 ti h t v > 9 

i> > ffl?)f- * -> x fr a ic «t fLifmiift < wm. 

[0 0 2 5] m5<7)9 4 A^-V- h fc&SLT, 
KiJWC, ««U±B#WW-C* I) ; B#|IJt t 2 4T- 

5£Lri 12t'7 hcoW AX ? >7°3>*#*P$^/^^ 7 
H5 1££*U f-M777 3 2j:fti$n4„ ^<75 
f-^>7 7 5 1 Kt&ttSftfc^'Jr-;' h 5 1 l±, B#ilJ 
t 2 \,Z%^iv^4 9 )V9 4-^^tiKX 0, itutBF I 
FOflt£OftMft/<? 7 r 3 3 K.tfrttSitAo 
[0 0 2 6] 4 fc, B#£!l t2i^t3 O^W^JIt'- ? 
fc*tt£-i-*/<*-y K 5 2 tWC^J^itf-i'/'C'y 
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